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CLAIMS 

What is claimed is: 

1 . An apparatus for electrically testing a work piece having a plurality of electrically 
conductive contact locations thereon comprising: 

a substrate having a first surface and a second surface; 

a plurality of first electricancontact locations on said first side; 

a plurality of probe tips disposed on sakjrfirst contact locations; 

each of said probe tips having aui elongated Wclricafly conductive member 
projecting from an enlarged basc^ said bgscj2£Hlg disposed on said contact 
locations; 



2. 



means for moving said substrate towards said work piece so that said plurality 
of probe tips arc pressed into contact with said plurality of contact locations on 
said work piece. 




ye t i p is foiincd Horn a - 
fTconsisting of Cu, Au, Al, Pd and Pi, and their 
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An npfifwtti 1 * p^»rHtig t o claim ° fi, whr isin^iiidjcaiU act locations on s aid wgj j c 
piece arc ball-shaped and wherein said openings in said layfii^^e-aTJaptcd to 
^ contact locnti( 44A ^n said work pieceJ ^ wing s - aid ball shape. 



A structure according to claim <+6"\vhercin said structure is an apparatus for 
electrically testing a work piece having a plurality of electrically conductive 
contact locations thereon. 

23. A structure comprising: 

a substrate having a surface; 

a plurality of electrically conductive members disposed on said surface; 

said electrically conductive members have an elongated base, an elongated 
electrically conductive member in contact with said base and having an end 
extending away from said base; 

said end being enlarged. 



24. A method comprising the steps of: 




providing a substrate having\a surface; 



bonding an elongated electrical conductor to said surface by forming a ball bond 
at said surface: 
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a first fan out substrate having a first surfacc^aid first surface having a plurality 
of contact locations; a plurality of ball bo^ds attached to said plurality of contact 
locations; a plurality of short studs extending outward from said ball bonds, away 
from said first surface on fan out srubstrate. 

y ■ 



37. An apparatus according to'claim 36, further including an enlarged contact 
surface at the end of said studs. 

± ^> 

J&t An apparatus according to claim ^ wherein said plurality of ball bonds and 
short studs arc surrounded by a layer of polymer material. 

r#T. An apparatus according to cIaim--3#7 wherein said polymer material has a 

coefficient of thermal expansion that is matched to the first fan out substrate and 
has a glass transition temperature greater than 200C. 

>tfT An apparatus according to dain^-37, wherein said enlarged contact surface has a 
first metal layer deposited to inhibit oxidation and diffusion of the interface at 
temperatures up to 200C; said first metal layer includes a material selected from 
the group consisting of Pt, Ir, Rlu Ru and Pd. 

H <►*- 

-4TT An apparatus according to claimj[41^ wherein a second layer of metal is used 
between said enlarged contact surface and said first metal layer to prevent 
out-diffusion of the underlying material; said second metal layer includes a 
material selected from the group consisting of to TiN, Cr, Ni, and Co. 
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An apparatus according to claim 39Twherein said Tan out substrate is selected 
from the group consisting of multilayer ceramic substrates with thick film wiring; 
multilayer ceramic substrates with thin film wiring; metallized ceramic substrates 
with thin film wiring; epbxy glass laminate substrates with copper wiring; and, 
silicon substrates with thin film wiring. 



All appaiatus accoidi ng tu claim 38, wherein a scco nifliryenT^^ 

with enlarged holes correspond in^to* the sauU>kratfi^ of contact locations is 
placed over said first Jayof-oTpoIymer material and aligned with said enlarged 

COf Uttfm^nTnrf^ ttt form n nip n hjip i -ri gnnmn try 
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A, n nppnr.Hiin n ran t i ding tn rl a wi^T whm imii p i nlw I ip4m^UJn a<;f one coaTin ^ 
selected from the iroup_gansfeHm^4m, Ir, Rh, Ru, Pd, Cr, Ti, TiN, Zr, ZrN and 



4. An apparatus according to claim 2 wherein said protuberance has a first coating 
selected fromuhc group consisting of Cr, Ti, TiN, Ni, Zr, ZrN or Co and a second 
coating over spid first coating selected from the group consisting of Pt, Ir, Rh, 
Ru and Pd. 

5. An apparatus according to claim I, wherein said substrate further includes a 
decoupling capacitor. 

6. An apparatus according to claim I, wherein said elongated member has a 
flattened end. 

7. An apparatus according to claim 1 wherein said second surface has a plurality 
of second electrical contact locations thereon. 

8. An apparatus according to claim 1, wherein said second contact locations have 
an elongated electrical conductor attached thereto. 



9. An apparatus according to claim 1 wherein said substrate has electrical conductor 



patterns extending from said first surface to said second surface. 



10. An apparatus according to claim 1, further including a sheet of material having 



a plurality of openings, said opening being positioned to align with said plurality 



;n^r 
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of probe lipsAsaid sheet is disposed over said plurality of probe tips, said 
elongated electrically conductive members being disposed in said opening. 

1 1/ — Ah cip ' paiatus acc ording to claim »u wncrcin sjlidjHoir^ 

conductive mcmbcr ha s a first end disposed in contact with said^cnlargcd base 
and a second end disposed in contact with an enlarged tip. 

12. An apparatus according to claipr / 10 wherein said sj*£ct is disposed between said 
enlarged base and said enlaracd/ip. 

13. An apparatus according to claim 10, Wrthcr including a layer of material 
disposed on said sheet, said layet^Waving openings aligned with said probe tips. 

14. An apparatus according/Co claim 13, wherein openings in said layer are larger 
than said probe tip. 

15. An appara/tiis according to claim 14, wherein said contact locations on said work 
piece are ball-shaped and wherein said openings in said layer arc adapted to 
re ceive r . aid c ontact , l ocation on said work pior. r l^iving -^ui- hnll shn pc^ 




16. A structure comprising: 



a substrate having' a surface; 
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a plurality of/clcctrically conductive members disposed on said surface; 
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^) j^said electrically conductive members have an cnlai^d base, an elongated 
electrically conductive member in contact with;said base and extending away 
from said base; 



a sheet of material having a plurality of openings disposed for alignment with 
said plurality of electrically/conductive members; 

said sheet is disposed over said plurality of electrically conductive members with 
said clongatedy^ectrically conductive member extending through said plurality 
of opening^/ 



17. 



18. 



An apparatus according to claim 16 wherein said elongated electrically 
conductive member has a first end disposed in contact with said enlarged base 
and a second end disposed in contact with an enlarged tip. 



An apparatus according lo^claim 16 wherein said sheet is disposed between said 
enlarged base and said/enlarged tip. 



(Y<^19. "AfM»f»|reTatirs according to claim 16, (UTthcr-mete ding a \^yc\-^j^^ m\ ^ 
1 disposed on said sheet, saUKt^ycr having opcningsjUigm^T^ probe tips. 



20. An apparatus-acCording to claim 19, wherein openings in said layer arc larger 
t lKrrTjfnid probe tip. 1 
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shearing said elongated conductor from said ball bond leaving an exposed end of 
said elongatedlconductor; 

flattening said exposed end. 



25. A method according to claim 24, further including the steps of: 



providing a sheetlof material having an opening therein; 



disposing said shecjt with respect to sajd surface so that said elongated conductor 
extends within said opening. 



26. A method according to claim 25, further inqKiding disposing on said sheet a layer 
of material having ain opening thcrcjjjttffrough which said elongated electrically 
conductive member is exposed. 



27. A method according to claim 24, further including the step of moving said 
substrate towards a J;c 



conductors arc placed 
conductors on a work 



ork piece so that said plurality of elongated electrical 
into electrical contact with a plurality of electrical 
piece. 



28. A method according tolclaim 24 wherein said elongated electrical conductor is 

formed from a malcriallsclcctcd from the group consisting of Cu, An, Al, Pd and 
Pt ? and their alloys. \ 
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29. A method according to claim 28 further including disposing said exposed end at 
least one coatind selected from the group consisting of Pt, Ir, Rh, Ru, Pd, Dr, Ti, 
TiN, Zr, ZrN an« Co. 

30 A method according to claim 28 further including disposing on said exposed end 
a first coating selected from the group consisting of Cr, Ti, TiN, Ni, Zr, ZrN or 
Co and disposing ai second coating over said first coating selected from the group 
consisting of Pt, Ir,\Rh, Ru and Pd. 

31. A method according! to claim 24 further including disposing on said substrate a 
decoupling capacitor! 

32. A method according io claim 24 whcr£ia-*^id elongated electrical conductors arc 
ball bonded to electrical contact locations oiysaid surface. 

33. A method according to claim 24 wherein! said syostratc has another surface 
having a plurality of electrical contactlocalions thereon. 

34. A method according to claim 33 wherein said contact locations on said another 
surface have elongated electrical conductor attached thereto. 

35. A method according to clqim 24 wherein said substrate has electrical conductor 
patterns therein. 



36. An apparatus for making elcctrjc^contact with a plurality of solder balls on an 
integrated circuit device comprising: 
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